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METHOD OF MAKING A COMPOSITE WITH A BARRIER LAYER IN A CLOSED 
MOLD PROCESS AND COMPOSITE PRODUCED THEREBY 

CROSS-REFERENCE TO RELATED APPLICATIONS 
The present application is a continuation-in-part of application Serial No. 
10/262,853 filed October 2, 2002, entitled "Method of Making a Sheet of Building 
Material", which is a continuation-in-part of application Serial No. 09/799,21 1 filed 
March 5, 2001, entitled "Wood Replacement System and Method," now U.S. Patent No. 
6,463,871, the disclosures of which are hereby incorporated by reference. 



BACKGROUND OF THE INVENTION 
This invention relates generally to closed mold processes, and more particularly to 
a closed mold method of making a composite having a barrier layer, and to a composite 
made by the method. 

1 5 Fiberglass parts are widely used in many products. However, the glass fibers are 

often visible in the surface finish of such parts, which can be undesirable for some 
applications. In addition, water permeation into a fiberglass part can create structural 
problems, weakening the part. It can also cause cosmetic problems on the surface, such 
as blistering. 

20 Therefore, there is a need for fiberglass parts having one or more barrier layers 

and an improved surface finish, and for a method of making such parts. 

SUMMARY OF THE INVENTION 
The present invention meets this need by providing a closed mold method of 

25 making a composite having a barrier layer. The method includes providing a mold; 
applying and curing a layer of gel coat on an inside surface of the mold; applying and 
curing a layer of barrier composition over the gel coat, the barrier composition 
comprising: about 10 to about 50 wt% vinyl ester resin, about 15 to about 60 wt% 
polyester resin, 0 to about 30 wt% monomer, about 1 to about 15 wt% thickening agent, 

30 about 0.1 to about 5 wt% accelerators, about 1 to about 25 wt% filler, and a catalyst; 

applying a layer of fiberglass reinforcement over the barrier composition; applying resin 
to the fiberglass reinforcement; closing the mold; curing the resin; and opening the mold 
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and removing the composite, wherein the composite has an improved surface finish 
compared to a composite made with a closed mold process without the barrier 
composition. 

In one embodiment, the mold is a two piece mold, and the mold is closed by 
5 moving the two pieces together. The method can include applying pressure to the mold. 
In some processes, the resin is applied after the mold is closed, and the resin is applied 
under pressure. A vacuum can be applied after the mold is closed. 

In another embodiment, the mold is closed by sealing a vacuum bag around the 
mold. The method can include applying a vacuum to the vacuum bag. The resin can be 
10 applied after the vacuum is applied. 

The closed mold method can be a closed mold process including, but not limited 
to, compression molding, vacuum bag molding, vacuum infusion molding, and resin 
transfer molding. 

Another aspect of the invention is a composite having an improved surface finish 
1 5 made by the claimed process. 

BRIEF DESCRIPTION OF THE DRAWINGS 
Fig. 1 is a cross-section of one embodiment of the composite of the present 
invention. 

20 

DETAILED DESCRIPTION OF THE INVENTION 
The present invention provides a closed mold method of making a composite 
having a barrier layer. 

Fig. 1 shows a composite 100 made by the method of the present invention. The 
25 composite 100 includes a layer of gel coat 105. The layer of gel coat 105 is generally in 
the range of about 20 to about 30 mils thick. There is a layer of a barrier composition 
110 over the gel coat 105. The layer of barrier composition is generally in the range of 
about 25 to about 35 mils thick. There is a layer of resin impregnated fiberglass 115 over 
the barrier composition 110. 
30 There can be a second layer of resin impregnated fiberglass 120 over the layer of 

resin impregnated fiberglass 115. The thickness of the layers of resin impregnated 
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fiberglass 115 and 120, and the thickness of the overall composite 100 will vary 
depending on the physical properties required for the part. Additional layers of resin 
impregnated fiberglass can be added to obtain the desired thickness. 

There can be a second layer of barrier composition 125 over the second layer of 
5 resin impregnated fiberglass 120. Alternatively, the second layer of barrier composition 
could be over the layer of resin impregnated fiberglass 1 15, or over another layer of resin 
impregnated fiberglass. There could be additional layers of resin impregnated fiberglass 
over the second layer of barrier composition, if desired. Additional layers of barrier 
composition can be included, if desired. 

10 The second layer of barrier composition 125 can have a wood or a core material 

embedded in it, if desired. 

The barrier layer provides an osmotic barrier for the composite. It also helps 
improve the surface finish of the composite. 

The method of the present invention includes providing a mold; applying and 

15 curing a layer of gel coat on an inside surface of the mold; applying and curing a layer of 
barrier composition over the gel coat, the barrier composition comprising: about 10 to 
about 50 wt% vinyl ester resin, about 15 to about 60 wt% polyester resin, 0 to about 30 
wt% monomer, about 1 to about 15 wt% thickening agent, about 0.1 to about 5 wt% 
accelerators, about 1 to about 25 wt% filler, and a catalyst; applying a layer of fiberglass 

20 reinforcement over the barrier composition; applying resin to the fiberglass 

reinforcement; closing the mold; curing the resin; and opening the mold and removing 
the composite, wherein the composite has an improved surface finish compared to a 
composite made with a closed mold process without the barrier composition. 

Suitable closed molding processes include, but are not limited to, compression 

25 molding, vacuum bag molding, vacuum infusion molding, and resin transfer molding. 

Compression molding is a high volume, high pressure method suitable for 
molding complex, fiberglass-reinforced parts. The mold set is mounted on a hydraulic or 
mechanical molding press. A layer of gel coat is applied to the inside surface of the mold 
and cured. The layer of gel coat can be applied by any suitable process, including, but 

30 not limited to, spraying, pouring, brushing, or using a roller. The layer of barrier 

composition is applied over the gel coat and cured. The layer of composition can be 
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applied by any suitable process including, but not limited to, spraying, pouring, brushing, 
or using a roller. 

A layer of fiberglass reinforcement is applied over the barrier composition. The 
layer of fiberglass reinforcement can be applied by a process including, but not limited to, 
5 manually placing roll stock fiberglass in the mold, spraying chopped fiberglass into the 
mold, or other suitable process. The resin is applied over the layer of fiberglass 
reinforcement and thoroughly wets the fiberglass reinforcement. The resin can be 
applied by processes including, but not limited to, pouring, brushing, spraying, or using a 
roller. The mold is then closed. A cold mold process can be used in which the process is 

10 performed at about ambient temperature and pressure. Alternatively, a hot mold process 
can be used. In the hot mold process, the mold is generally heated to a temperature in the 
range of about 25°C to about 140°C, depending on the resin used. The pressure is 
generally in the range of about 2,000 psi to about 20,000 psi. Depending on the 
thickness, size, and shape of the part, the curing time for the resin is generally in the 

1 5 range of about 4 minutes to about 60 minutes. 

Resin transfer molding also involves the use of a two piece mold. A layer of gel 
coat is applied to the inside surface of the mold. The barrier composition is applied over 
the gel coat and cured. A layer of fiberglass reinforcement is applied over the barrier 
composition. The mold is then closed and clamped. Resin is injected into the cavity 

20 under pressure. The molds are generally heated to a temperature in the range of about 
25°C to about 100°C. The pressure is generally in the range of about 14 psi to about 50 
psi. Depending on the thickness, size, and shape of the part, the curing time for the resin 
is generally in the range of about 10 minutes to about 45 minutes. 

Vacuum bag molding is an improvement on open molding processes. A layer of 

25 gel coat in applied to the inside surface of the mold. The barrier composition is applied 
over the gel coat and cured. A layer of fiberglass reinforcement is applied over the 
barrier composition, and a layer of resin is applied over the fiberglass. A flexible film, 
such as nylon, polyester, or polyethylene, is then placed over the mold, the edges are 
sealed, and a vacuum is drawn. The molds are generally at ambient temperature. The 

30 vacuum is generally in the range of about 25 to about 28 in Hg. Depending on the 
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thickness, size, and shape of the part, the curing time for the resin is generally in the 

range of about 20 minutes to about 60 minutes. 

Vacuum infusion molding is a variation of vacuum bag molding in which the 

resin is introduced into the mold after the vacuum has been applied. In this case, the gel 
5 coat is applied to the mold and cured, and the barrier composition is applied over the gel 

coat and cured. The fiberglass reinforcement is applied over the barrier composition. 

The flexible film is placed over the mold, the edges are sealed, and a vacuum is drawn. 

The resin is then introduced into the mold. The processing conditions are similar to those 

for vacuum bag molding. 
10 The curing time for the layer of gel coat is generally in the range of about 1 to 

about 2 hours. The curing time for the layer of barrier composition is generally in the 

range of about 45 minutes to about 60 minutes. 

In any of the processes, one or more additional layers of resin impregnated 

fiberglass can be added to obtain a thicker composite, as needed. These layers can be 
15 applied using the closed mold processes described. 

One or more additional layers of barrier composition can be applied over the first 

layer of resin impregnated fiberglass, or any subsequent layer(s) of resin impregnated 

fiberglass to provide additional barrier protection. In addition, wood or a coring material 

can be embedded in the additional layer(s) of barrier composition, if desired. Additional 
20 layers of resin impregnated fiberglass can be applied over the additional layer(s) of 

barrier composition, if desired. 

Gel coats are well known materials and comprise resins which become an integral 

part of the product. Any standard gel coat used for a particular application could be used 

for the same application with the layer of barrier composition of the present invention. 
25 Gel coats include, but are not limited to, polyesters, vinyl esters, epoxies, acrylics, and 

the like. 

The barrier composition includes a combination of polyester resin and vinyl ester 
resin. Typically, the barrier composition includes between about 15 to about 60 wt% 
polyester resin and between about 10 to about 50 wt% vinyl ester resin. (All percentages 
30 are based on the total weight of the barrier composition.) 



5 



Docket No. FIB 0093 12/14309 



The barrier composition optionally includes a monomer in an amount of between 
0 to about 30 wt %. The monomer can be any suitable monomer, such as a styrene 
monomer. It is typically present in an amount of between about 5 to about 30 wt%. If a 
low volatile organic compound (VOC) is desired, the styrene monomer can be used in 
5 amounts at the lower end of the range. Alternatively, a non-styrenic, VOC-compliant 
material can be used. 

The barrier composition includes a thickening agent, such as thixotropic clay. 
The thickening agent is generally present in an amount of between about 1 to about 15 
wt%. 

10 The barrier composition also includes one or more accelerators. The accelerators 

are generally present in an amount of between about 0.1 to about 5 wt%. Typical 
accelerators include, but are not limited to, dimethyl para-toluidine, dimethyl aniline, 
diethyl aniline (DEA), dimethyl acetalacetamide, cobalt octoate, potassium octoate, 
copper naphthanate, quaternary ammonium salts, or mixtures thereof. 

15 The barrier composition also includes one or more fillers, which are usually 

present in an amount of between about 1 to about 25 wt%. Typical fillers include, but are 
not limited to, hollow spheres or microspheres, wollastonite fibers, mica, potassium 
aluminum silicate, calcium silicate, calcium sulfate, aluminum trihydrate, or 
combinations thereof. Suitable hollow spheres or microspheres can be made of materials 

20 including, but not limited to, silicate glass, ceramic, or plastic, or combinations thereof. 

The barrier composition may optionally include fumed silica. The fumed silica is 
generally present in an amount of between 0 and about 3% by weight, typically between 
0 and about 2% by weight of the total composition. 

The barrier composition can be made by mixing the polyester resin, vinyl ester 

25 resin, optional monomer, and thickening agent in a conventional mixer. The fumed 

silica, if present, can be added initially or after the first mixing step. The accelerators are 
added and mixed, typically for about 5 minutes. The fillers are then added and mixed 
into the composition for about 20 minutes to form the barrier composition. 

The barrier composition can optionally be filtered through a mesh filter, if 

30 desired. 
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A catalyst can be added to the barrier composition, either before final mixing or 
during spraying of the composition onto the molding surface. Suitable catalysts include, 
but are not limited to, methyl ethyl ketone peroxide, benzoyl peroxide, or cumyl 
hydroperoxide. 

5 One typical barrier composition includes about 10 to about 20% vinyl ester resin, 

about 40 to about 60% polyester resin, about 5 to about 10% monomer, about 1 to about 
15% thickening agent, 0 to about 2% fumed silica, about 0.1 to about 5% accelerators, 
about 1 to about 25% fillers, and a catalyst. 

Another typical barrier composition includes about 20 to about 50% vinyl ester 
10 resin, about 15 to about 40% polyester resin, about 5 to about 10% monomer, about 1 to 
about 15% thickening agent, 0 to about 2% fumed silica, about 0.1 to about 5% 
accelerators, about 1 to about 25% fillers, and a catalyst. 

Composites made by the closed mold processes of the present invention were 
compared to composites made by closed molding processes without the barrier 
15 composition. The number of surface defects and their severity were evaluated visually. 
Composites made with the barrier composition using compression molding and vacuum 
infusion molding had fewer and less severe surface defects compared to those made 
without the barrier composition using the same processes. 

While certain representative embodiments and details have been shown for 
20 purposes of illustrating the invention, it will be apparent to those skilled in the art that 
various changes in the compositions and methods disclosed herein may be made without 
departing from the scope of the invention, which is defined in the appended claims. 
What is claimed is: 
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